l-arginine alters the effect of 5-fluorouracil on breast cancer cells in favor of apoptosis.
Chemoresistance in breast cancer is a major obstacle, especially in p53 mutation types. The aim of this study was to evaluate if a combination therapy of l-arginine with 5-fluorouracil (5-FU) can alter the effect of this chemotherapy drug on breast cancer cells. The study was performed on BT-20 and MCF-7 cell lines. The effects of l-arginine alone and in combination with 5-FU were investigated on cell viability, apoptosis and nitric oxide (NO) production. Drugs effects on the cellular energetic metabolism were investigated through the lactate production and glucose-6-phosphate dehydrogenase (G6PD) activity assay. Migration and invasion of treated cells were assessed. Real- time PCR was used for analyzing the changes in the expression level of CXCL12 and CXCR4 as two important genes involved in migration and metastasis of breast cancer cells. l-arginine increased 5-FU effect on BT-20 and MCF-7 cell lines by reducing cell viability and increasing apoptosis and NO production. Lactate production and G6PD activity assays showed that cellular energetic metabolism of both cells was altered in favor of cell death. Moreover, l-arginine decreased the metastatic activity of both cells which was confirmed through migration, invasion and gene expression results performed for both cell lines. However, drugs effect on MCF-7 (p53 wild-type) was greater than that of BT-20 (p53 mutation) in all sets of experiments. Our findings indicated that l-arginine increased the anticancer effect of 5-FU in BT-20 and MCF-7 cell lines. So, combination therapy with l-arginine and 5-FU could be considered as an effective strategy in breast cancer therapy.